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[57] ABSTRACT

An apparatus for stamping a monofilament to form
shaped portions for slide fastener coupling elements,
including: a stationary shaft having a mandrel extending
from its one end; a pair of stamping rollers comprising a
cylindrical roller and an annular roller; and a monofila-
ment supply roller for supplying a monofilament. The
apparatus stamps a monofilament so as to provide cou-
pling head portions, leg turnover portions, deformed
portions, grooves, etc. of slide fastener coupling ele-
ments.

2 Claims, 4 Drawing Sheets
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APPARATUS FOR STAMPING MONOFILAMENT
FOR SLIDER FASTENER COUPLING ELEMENTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to an apparatus for stamping a
monofilament of synthetic resin for slide fastener cou-
pling elements, and more particularly to a stamping
apparatus for continuously providing on monofilament
coupling head portions, leg turnover portions, de-
formed portions facilitating bending, grooves receptive
of sewing threads, etc. of side fastener coupling ele-
ments.

2. Description of the Related Art

An apparatus for stamping a monofilament for a
coiled shide fastener coupling element is known from,
for example, Japanese Patent Publication 8902/1988. In
the known apparatus, as shown in FIGS. 4 to 6, 2a mono-
filament G 1s continuously stamped by a pair of stamp-
ing rollers E, E as the monofilament G is supplied be-
tween the rollers E, E through a guide hole in a rotary
member DD rotatably disposed on a stationary shaft B
and having a mandrel] extending from one of its ends, so
that a stamped monofilament C is wound around the
rotary member D.

However, in this prior art apparatus, since the mono-
filament 1s supplied solely by the stamping rollers, the
monofilament will not be uniformly carried depending
upon its amount remaining on a bobbin, or vibrations
apphlied to a monofilament feeding path, which will
result m rregularly stamped positions on and along the
monofiiament. In addition, since the stamping teeth H
bite into the monofilament abruptly, cracks tend to
develop in shaped portions. And since the stamping
teeth are separated from the monofilament suddenly
after having compressed the monofilament, the pressing
time is not sufficient to cure the individual shaped por-
tion in a correct contour. Therefore it is difficult to
always obtain the shaped portions with accuracy.

SUMMARY OF THE INVENTION

It 1s therefore an object of this invention to provide
an apparatus for stamping a monofilament with preci-
sion at regular intervals in the longitudinal direction
thereof and without causing any crack or deformation
on the monofilament.

According to this invention, there is provided an
apparatus for stamping a monofilament, comprising: a
frame; a stationary shaft disposed on said frame and
having a mandrel extending from one end thereof: an
inner rotary cylindrical member rotatably supported
around satd stationary shaft, and adapted to bend and
wind a monofilament; an annular roller rotatably sup-
ported around said inner rotary cylindrical member,
said annular roller having an inner circumferential sur-
face and an inner gear so as to stamp the monofilament;
a cylindrical roller rotatably supported in said inner
rotary cylindrical member, said cylindrical roller in-
cluding an outer circumferential surface and a gear
which mate with said inner circumferential surface and
said mnner gear of said annular roller so as to stamp the
monofilament; and a monofilament supply roller includ-
ing a supply pulley for supplying the monofilament to
mating areas between said inner circumferential surface
and said outer circumferential surface, and a gear
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adapted to be engaged with said inner gear of said annu-
lar roller.

In the apparatus, the cylindrical roller and the mono-
filament supply roller are synchronously rotated to-
gether and both of these rollers are rotated on their own
axes respectively in accordance with the difference of
rate of rotation between the inner cylindrical member
and the annular roller, so that the monofilament be
stamped and shaped into coiled coupling elements. In
addition, the cylindrical roller and the monofilament
supply rolicr are disposed inside the inner rotary cylin-
drical member at positions symmetrical to, i.e, diametri-
cally opposite to each other.

The above and other advantages, features and addi-
tional objects of this invention will be manifest to those
versed 1n the art upon making reference to the follow-
ing detailed description and the accompanying draw-
ings in which a preferred structural embodiment incor-
porating the principle of this invention is shown by way
of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a plan view showing an apparatus according
to an embodiment of this invention;

FIG. 2 is a cross-sectional view of the apparatus of
FIG. 1: | ' ’

FIG. 3 1s a fragmentary schematic view showing the
manner in which a monofilament is stamped;

FIGS. 4 and 5 are a plan view and a cross-sectional
view, respectively, of a prior art apparatus; and

FIG. 6 is a fragmentary schematic view showing the
manner i which a monofilament is stamped by the
prior art apparatus.

DETAILED DESCRIPTION

A embodiment of this invention will now be de-
scribed with reference to the accompanying drawings.

As shown FIGS. 1 and 2, an apparatus comprises a
stamping device, which includes a roller for continu-
ously and regularly supplying a monofilament of syn-
thetic resin for a slide fastener coupling element, and a
pair of stamping rollers for providing on the monofila-
ment coupling head portions, leg turnover portions,
deformed portions facilitating bending, grooves recep-
tive of sewing threads, etc. of slide fastener coupling
elements. The apparatus also comprises a coiled-cou-
phing-element shaping device, which includes a man-
drel, for shaping the stamped monofilament into coiled
slide fastener coupling elements.

In the stamping device, a pair of stamping rollers
comprise a cylindrical inner roller 20 disposed in an
inner rotary cylindrical member 10 and an annular outer
roller 31 disposed in an outer rotary cylindrical member
30, and are adapted to stamp the monofilament 1.

As shown in FIG. 2, at its central portion, the inner
rotary cylindrical member 10 is rotatably supported on
a frame § via a bearing. The inner rotary cylindrical
member 10 is rotated by a first timing belt 12 which is
trained over a first gear 11 at the lower end of the inner
rotary cylindrical member 10 and is driven by driving
means, not shown, such as a motor. On the top of the
rotary cylindrical member 10, there is integrally dis-
posed a support arm 13. A downwardly extending shaft
15 1s disposed at a position symmetrical to, i.e., diametri-
cally opposite to a downwardly extending shaft 21 on
the support arm 13. A roller 14 for supplying the mono-
filament 1 is rotatably supported around the shaft 15,
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while the cylindrical inner roller 20 for stamping the
monofilament is rotatably supported around the shaft 21

The supply roller 14 supplies a predetermined
amount of the monofilament 1, which is upwardly
guided toward the mating stamping rollers through a
guide hole 16 formed in the rotary cylindrical member
10. The supply roller 14 includes at its upper part a
supply pulley 18 for receiving several turns of the
monofilament 1, and at the lower part thereof a gear 19,
which 1s engaged with an inner gear 34 at the lower part
of an inner circumferential surface 32 of the annular
roller 31 in the rotary cylindrical member 30. The inner
gear 34 and the gear 19 cause the supply pulley 18 to
rotate. | |

As 1llustrated in FIG. 2, an outer circumferential
surface 22 of the cylindrical inner roller 20 partially
mates with the inner circumferential surface 32 of the
annular outer roller 31 and stamps the monofilament 1.
The cylindrical inner roller 20 has on and along its outer

10

15

circumferential surface 22 a predetermined number of 20

recesses 23 at predetermined distances. The cylindrical
inner roller 20 has its lower part a gear 24, which rotates
the cylindrical inner roller 20 when engaged with the
inner gear 34 at the lower part of the inner circumferen-
tial surface 32 of the annular outer roller 31.

The rotary cylindrical member 30 is disposed outside
the rotary cylindrical member 10 and is rotatably con-
nected to the lower part of the inner rotary cylindrical
member 10 via the bearing.

A second gear 335 1s disposed on the outer lower sur-
face of the rotary cylindrical member 30, and is adapted
to be engaged with a second timing belt 36 driven by
suitable driving means such as a motor, not shown,
thereby rotating the outer rotary cylindrical member 30

The annular outer roller 31 is disposed on the rotary
cylindrical member 30. The annular outer roller 31 has
on and around its inner circumferential surface 32 a
predetermined number of pressing projections 33 at
predetermined distances. The pressing projections 33
cooperate with the corresponding recesses 23 to per-
torm stamping. The inner gear 34 is disposed at the
lower part of the annular outer roller 31 so as to be
engageable with both of the gear 19 of the supply roller
14 and the gear 24 of the cylindrical inner roller 20.

The shapes of the pressing projections 33 and the
corresponding recesses 23 are suitably determined ac-
cording to the shapes to be formed on the monofila-
ment. The coupling head portions may be provided by
stamping the monofilament by the cylindrical inner
roller 20 having pressing projections on its outer cir-
cumferential surface 22, and the outer annular roller 31
having a flat inner circumferential surface 31. Alter-
nately, the outer annular roller 31 is provided with
pressing projections on its inner circumferential surface
31, while the cylindrical inner roller 20 has a flat outer
circumferential surface.

The coiled-coupling-element shaping apparatus will
be described hereinafter. The mandrel 40 is mounted on
the top of a mandrel holder 41 so that the shaped mono-
filament 3 is bent and wound around the mandrel 40 and
thus shaped into coiled coupling elements. The mandrel
holder 41 i1s mounted at one end of a stationary shaft 42
received via a bearing in a central hole 26 on the rotary
cylindrical member 10. The inner rotary cylindrical
member 10 rotates around the stationary shaft 42, so
that the shaped monofilament 3 is advanced upwardly
as bent and wound around the mandrel 40 and thus
shaped 1nto coiled coupling elements. The mandrel 40
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has therein a passageway through which a core cord 2
1s to be supplied via the guide hole 43 in the stationary
shaft 42, so that the coiled coupling elements 4 come out
with the core cord 2 sandwiched therein. |

The monofilament 1 is stamped and shaped into a
colled coupling element as described hereinafter.
Firstly, the monofilament 1 is unwound from an unnum-
bered bobbin 1s upwardly advanced from the lowermost
end of the inner rotary cylindrical member 10 through
the guide hole 16. The monofilament 1 is then wound
around the supply pulley 18 in several turns via an
upper guide pulley 17 attached to the inner rotary cylin-
drical member 10, and is guided to an area between the
outer circumferential surface 22 of the cylindrical roller
20 and the 1nner circumferential surface 32 of the annu-
lar roller 31. The monofilament 1 is always supplied by
a predetermined length by the supply pulley 18, which
is rotated by the gear 19 engaged with the inner gear 34
of the annular roller 31, in synchronization with the
movement of the cylindrical roller 20, so that the mono-
filament 1s stamped at the predetermined uniform inter-
vals in its lengthwise direction.

However, the degree of pressing the monofilament 1
against the circumferential surface of the supply pulley
18 depends on the amount of winding of the bobbin.
Specifically, the larger the amount of winding of the
bobbin, the smaller the tension of pulling the monofila-
ment 1 1s obtained to lower the degree of pressing the
monofilament 1 against the circumferential surface of
the supply pulley 18. Reversely, the smaller the amount
of winding of the bobbin, the larger the tension of pull-
ing the monofilament 1 is obtained to increase the de-
gree of pressing the monofilament 1 against the circum-
ferential surface of the supply pulley 18. This variation
of the degree of pressing the monofilament 1 against the
circumferential surface of the supply pulley 18 would
adversely change the amount of supplying the monofil-
ament 1 from the supply pulley 18. To this end, as indi-
cated by phantom lines in FIG. 2, a tension adjusting
means such as dancing rollers may be located between
the bobbin and the rotary cylindrical member 10 to
prevent any change of the degree of tension of the
monofilament 1 so that the monofilament 1 can be sup-
plied to the supply pulley 18 at a constant tension.

The supply roller 14 includes at its upper part the
supply pulley 18, and at its lower part the gear 19 for
rotation thereof. The gear 19 is engaged with the inner
gear 34 of the annular roller 31, and likewise a gear 24
(described below) for rotating the cylindrical roller 20
1s engaged with the inner gear 34 of the annular roller
31. Since the annular roller 31 is disposed in the outer
rotary cylindrical member 30 whose rate of rotations is
slightly smaller than that of the inner rotary cylindrical
member 10, the gear 19 is caused to rotate by the differ-
ence of rate of rotation between the inner and outer
rotary cylindrical members 10 and 30, respectively. The
supply roller 14 and the inner rotary cylindrical mem-
ber 10 are rotated together while the supply roller 14 is
rotated on its own axis, thereby supplying the monofila-
ment 1. Instead of rotating the outer rotary cylindrical
member 30 slightly slower than the inner rotary cylin-
drical member 10, the moving direction of the monofila-
ment 1 may be changed, and the difference of rate of
rotation may be caused by rotating the outer rotary
cylindrical member 30 slightly faster than the inner
rotary cylindrical member 10, so that the supply roller
14 may be rotated on its own axis. The same holds true
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to the rotation of the cylindrical roller 20 on its own axis
(described later)..

The monofilament 1 from the bobbin is wound sev-
eral times around the supply pulley 18 at the upper part
of the supply roller 14, so that the monofilament be
supplied to the stamping rollers. When too much mono-
filament is fed from the bobbin, the monofilament
wound around the supply pulley 18 is slackened and is
caused to shde on the supply pulley 18 so as to reduce
the tension and amount of the monofilament to be fed
from the bobbin. Otherwise, when too little monofila-
ment 1s fed from the bobbin, the monofilament is wound
with tension around the supply pulley 18, thereby in-
creasing the tension to pull the monofilament from the
bobbin. Therefore, the amount of the monofilament to
be fed can be automatically controlled, so that the pre-
determined amount of the monofilament can be continu-
ously supplied to the stamping rollers by the supply
pulley 18.

The cylindrical rolier 20 serving as the stamping
roller is provided with recesses 23 on its outer circum-
ferential surface 22. As shown in FIG. 3, the cylindrical
roller 20 comes into contact with the annular roller 31
so that the outer circumferential surface 22 of the cylin-
drical roller partially meets with the inner circumferen-
tial surface 32 of the annular roller 31, thereby stamping
the monofilament 1 which is supplied by the predeter-
mined length by the supply pulley 18. Similarly to the
supply roller 14, the cylindrical roller 20 has at its lower
part the gear 24, which engages with the inner gear 34
of the annular roller 31. The cylindrical roller 20, which
1s rotated by the outer rotary cylindrical member 30
rotating at a lower speed than that of the inner rotary
. cylindrical member 10, is rotated together with the
inner rotary cylindrical member 10, and is also rotated
on its own axis. As shown in FIG. 3, the monofilament
1 1s continuously supplied to the mating areas between
the stamping rollers, so that the monofilament 1 is
stamped by the outer circumferential surface 22 of the
cylindrical roller 20 and the inner circumferential sur-
face 32 of the annular roller 31. Therefore various
shaped portions of a prospective slide fastener coupling
element are formed on the monofilament 1. Neither
cracks nor deformations will develop on the stamped
and shaped monofilament after it is separated from the
stamping rollers.

While the inner rotary cylindrical member 10 makes
one complete revolution, the supply roller 14 and the
cylindrical roller 20 are rotated on their own axes.
Meanwhile, the monofilament 1 is supplied, in a prede-
termined direction, by a length equal to the distance
between an adjacent part of coupling head portions,
namely, the length of a single coiled coupling element,
during which time the monofilament 1 is stamped and is
then wound around the mandrel 40 by a complete turn.

As shown in FIG. 1, the shaped monofilament 3 is
changed its advancing direction by a direction-chang-
ing hanger guide 25. Then the monofilament 3 is ad-
vanced toward the mandrel! 40, is wound around the
mandrel 40 in coil shape, is shaped into a coiled cou-
phng element 4 having the core cord 2 sandwiched
therein, and 1s fed out from the end of the mandrel 40.
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According to this invention, since the stamping appa-
ratus includes the supply roller having the supply pulley
which is rotated in synchronization with the stamping
rollers, the predetermined length of the monofilament
can be continuously supplied to the stamping rollers
regardless of the amount of the monofilament on the
bobbin or vibrations applied to the path for supplying
the monofilament. Therefore, the monofilament ca be
gradually stamped and formed with shaped portions
such as coupling head portions, with accuracy.

In addition, since the inner circumferential surface of
the annular roller and the outer circumferential surface
of the cyhndrical roller are brought firstly gradually
near each other, the supplied monofilament can be grad-
ually stamped without being abruptly pressed with the
stamping rollers and without causing any cracks in the
stamped and thus shaped portions. Then the shaped
portions can be gradually separated from the shaping
teeth, and therefore, the entire pressing time can be
increased to minimize changes that the shaped portions
would be adversely deformed.

Since the supply roller and the cylindrical roller are
disposed inside the inner rotary cylindrical member at
the positions symmetrical to, i.e., diametrically opposite
to each other, the inner rotary cylindrical member is
balanced so as to be rotated at a higher speed reliably
and smoothly.

What is claimed is:

1. An apparatus for stamping a monofilament for slide
tastener coupling elements, comprising:

(a) a frame,

(b) a stationary shaft disposed on said frame and hav-

ing a mandrel extending from one end thereof:

(c) an 1nner rotary cylindrical member rotatably sup-
ported around said stationary shaft, and adapted to
bend and wind a monofilament;

(d) an annular roller rotatably supported around said
inner rotary cylindrical member, said annular roller
having an inner circumferential surface and an
Inner gear so as to stamp the monofilament;

(e) a cylindrical roller rotatably supported in said
inner rotary cylindrical member, said cylindrical
roller including an outer circumferential surface
and a gear which mate with said inner circumferen-
tial surface and said inner gear of said annular roller
sO as to stamp the monofilament; and

(f) a monofilament supply roller including a supply
pulley for supplying the monofilament to mating
areas between sald inner circumferential surface
and said outer circumferential surface, and a gear
adapted to be engaged with said inner gear of said
annular roller;

wherein said cylindrical roller and said monofilament
supply roller are adapted to be synchronously ro-
tated together and both of said rollers are adapted
to be rotated on their own axes respectively in
accordance with the difference of rate of rotation
between said inner cylindrical member and said
annular roller. |

2. An apparatus according to claim 1, wherein said
cylindrical roller and said monofilament supply roller
are disposed inside said inner rotary cylindrical member

at positions diametrically opposite to each other.
%k * ¥ * X
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